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Status Report on Saccharin in Humans

BACKGROUND saccharin than were men without "bladder cancer; this

implies a possible c:lusal association between use of
On the basis of experimental evidence that the saccharin and bladder cancer (7). At least two U.S.

artificial sweetener saccharin causes bladder cancer in studies showed no apparent association between blad-

rodents (1-6), on April 15, 1977, the FDA pro.posed a der cancer and saccharin use (8, 9).
ban on saccharin. Under existing law, any substance Because of tile conflicting resuhs of tile human
known to cause cancer in animals or man cannot be studies, the FI)A and the NCI reviewed the exi_i_z
allowed on the market as a food additive, so the FDA human epidemiologic studies of saccharin us_, ...,'_
had no choice in its proposed ban. Saccharin is the bladder cancer. Ahhough NCI has worked with .,:_
only nonsttgar sweetener on the market, and the public FDA for years in the area of drug development, thi,
perceives that it benefits from having it available, cooperation represented the first time, to our knowl-
Because of this perception, the'proposed saccharin ban edge, that the NCI joined wit'h a regulatory agency to
caused a public outcry that was reflected in mail, work out a problcm that had attracted enormous
telegrams, and telephone calls to members of Congress. public and cong_'_,,mal concern.
Congressional hearings on this subject were held in
March and June 1977. In December 1977, Congress REVIEW OF EXISTING STUDIES IN HUMANS
imposed an 18-month moratorium on the proposed
ban so that more information could be collected. Three t'_,pes of epidemiologic studies were available

During the hearings questions arose such as: the for in-depth review: two time-trend studies, three stud-
rationale for equating carcinogen, i_ in mice, rats, ies of diabetics, and three case-com_,_! studies. As with
and other lower animals with c_T, ,,:,._genicity in hu- almost every epidemiologic study, ti:,'. "ill have limita-
roans; the justification for admi_,, _;.ring large un- tions, many of which are unav_i _,ie.
physiologic doses of a material tt_.. presumably do The following are the limitations. ,;t the two time-
not equate to the lower dose used naturally by humans; trend studies (10, 11): 1) If a long la_-_lt period existed.
and the validity of extrapolating the results of large the elfect would not have been manliest; 2) the average
doses in animals to the situation in humans. The doses may have been too small to cause a measurable

answers to these questions relate to the life-spans of the effect; 3) high doses may have been accumulated in too
animals, metabolic rates of lower animals compared to few individuals to yield effects detected in a correlation
those of humans, and the intent of bioassay tests to of population trends; and 4) the protocol may not have
demonstrate carcinogenicity if it exists rather than t: rn able to accommodate associated high-risk factors
one's missing it or attempting to quantify the level of such as cigarette smoking, occupational exposures, and
risk. . others.

Answers to these questions are based on the knowl- Limitations of the three studies of diabetics (12-14)
edge that all known carcinogens in man (occurring
from natural experiments such as occupational expo-
sures) also cause cancer in some lower animal systems.
Two possible exceptions are arsenic and benzene. It is A_r_w_ar_or_stTSH):FDA=Foodand Drug Administration; NCI=Na-

tional Cancer Institute; SEER=Surveillance,'Epidemiology, and End
not known whether the reverse is true, namely, that

Resuhs Reporting.
substances carcinogenic for lower animals are neces-
sarily carcinogenic for humans. This proposition would

be impossible to prove one way or the other at this _ Office of the Director. National Cancer Institute, Natior_,_
time. Precise determinations of thresholds for carcino- Institutes of lleahh, Public Heahh Service, U.S. l)epartment .,:
gens are not attainable at the present time, although lleahh, Education. and Welfare. Bethesda. Md. 2001"t.

the evidence is mounting thai, as the dose of many _ Euvilonmentai Epidemiology Branch, l)ivision of Cancer Cause
carcinogens is increased, additional factors ill terms of and Prevention. National Cancer Institute.
cancer causation come into play that may be avoidable , Food and Drug Administralion, Puhlic Health Selvice, U.S.

at lower doses. Also, for solne carcinogens evidence Department of lh'ahh, Education, and Welfare, Ro¢kville, Md.

sugg.ests that tile carcinogenic response is secondary to 20857.
a primary respouse that call be prevented by minimizing Editor's note: Periodically, the Journal publishes solicited guest• " editorials as a llle_.lllS Of transnitting to investigat,,rs in cancer
exposures, research the essence of current work in a slwcial field of study. The

About the sanle time that the FDA proposed to ban Board of Editors welcomes suggestions for future editorials that

saccharin, a (,'anadian study of ]lulnans suggested that succinctly summarize current work toward a clearly defined hypothe-

men with bladder cancer were more [reqtlent i.tsers of sis regarding the causes or cure of cancer.
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inchtde: I) faihtre to ascertain which diabetics were unique, sttitable, and existing resomce for ',t,t_ .i
saccharin t=sels and which Wt,le not, 2) la_k of data for sit,(13,'. (:oll,tbolatt)ts" will sha, c a ¢omm,_=_ l'",,_,,l.
individual expostnes to olhm risk factors, 3) i)restnnl )- (luesti(mnaile, and-ot_erating i)rote(lmcs.

tion that diabetics as a group were at high cxl)(_sute This combin,ltitm of resources wtmhl pidgin],.: 1,
without direct me,tstnement of exposure to sacch',uin, data on 3.000-'1,000 incident cases atul 6.{l(_()-s.(_l)()
and 4) no determination of level or duration of cOtUlols, v,'hich allow fm thectmsidetation,_l l,_,i_.lili,_l

exposure to saccharin, biasing factors. 2) a wide geographic bast'. 3_ !_,q,_l:t- !
These five studies l)rovide some assurance that .no tions that expclience a wide rangb of risks <,f I t,t_l_l_._

epidemic of saccttarin-induced bladder c,mcer has oc- cancer, 4) a rapid report system for idcntit3in g n,",_ 1_
curred, llowever, the information they provide cannot diagnosed cases, 5) significant cost teductions tln_,t_zh
establish whether artificial sweeteners have a role in utilization of existing resources, 6) ongoing (on_a_,
the causation of bladder cancer in humans, that can be SUl)l)lemerned in a ininimum atmmllT _t

Of the three case-control studies reviewed in. detail time, and 7) contbined expertise of NCI-F1)A cpidcmi-
(7-9), two were negative and one was positive. They ologists, statisticians, and compttter capabilities. Wc
are not criticized for their basic method, but rather for plan to begin collecting cases in February 1978 tor 12
specific design features (many unavoidable). These months. This procedure will allow 4 months for data
features include: 1) Controls selected from a hospital analyses so that we hope to have some t)relirninal_,
were more likely to be overweight or to have other information by the end of the 18-month congressional
medical problems than were people chosen at random action.
from the population, and thus perhaps more likely to In summary, there is not enough evidence to establish
use artificial sweeteners; 2) low or unequal response an association between use of artificial sweeteners,
rates in case and control series would introduce a bias specifically saccharin, and an increased risk of bladder

if respondents were systematically different from nonce- cancer in humans. The NCI with the FDA is initiating
spondents, as they often are; 3) history of smoking or a large-scale study, of saccharin use and bladder cancer.
occupational exposures and other potentially con- This effort is a good example of collaboration by a
founding variables were inadequately controlled; 4) research institute and a regulatory agency to work on a
slow identification of cases led to losses prior to problem of public importance.
interview; 5) the study of all hospitalized cases rather
than just those _newly diagnosed may lead to an
unrepresentative sample of cases of bladder cancer; 6) REFERENCES
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